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1 

©S!l{'P>' f f - > ^ A:'3tfffB i L r l^W b±iE3:<$|!)iti^ 
A;^^g -c A:tl 5 n/i:#i*©«if'p.' >• - > J: ^ 

1 leiSWtf 

c (DXt)mm=&ft bXA:ti$ titcMi^<Dmi'^^<i' - > 
tm^t^ >-r v :^CDSI-^?S#^tf ^j: -5 c £{c: J: D 30 

[mmnmrjiWim 
(0 0 0 n 

•Sil'^AX^H,® (Artificial Reality; AR ) ©4> 
<!:-C7"-^'<-:^©M^*^*4tf;?.€.J:^(CL. fcif IRftl 
5^^Stc?8T-5. 40 
[0002] 

/c*;*dt©i«$8?:smtc«^^-r sf'^©s^i±*5aEa 3 

ti-t^TC^-S, S£3fe©tt$Et^9^^g{CfcW^AtH;^-Y> 
5f7*-;:;ri3:. +-7- K^©A*tc+-;i<- K. ^ 

^K©tf$R*^-C»+-^-K{Clf4iTt»T. so 
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2 

[0 0 0 3 ] cnccj^LT^jaon>b-^-^?>'^ ^ u 

5£3tiri^^. l^:bfi5)^AXli|gS (AR) X$>^. 

[0 0 0 4 ] c<DAZMmmtmw^^ < zrxomm^^ 

(Virtual Reality ) tm:3litl^ h<OX\ CCD^-^-^ 

MM 5 n ^ m I? ^ T ^ c i -c t ^ i I > 4> <D -c ^ 

-S. 1 OCr)^^^^^^^^^^-/^^^/^:^?^^ (Tele-Exist 

(^cmi'^x^^ti.^^hcDx^^. ccDM^tj. r-u-r^y 

f*<D > 5? :c -X i L-Cfijffi b r C ^ i ^ ^>CD-C 

[0 00 5] ic^-c\ mm(D^<-9^)vvrvy^^^ 
-f?!iii.r. ALmmm.tr-di ^a-':fi)^m^^tix 

4. 881. 068^. ^4, 853. 76 9^. m 
4. 8 3 4. 4 7 6#Siy^^4. 1 6 0, 9 7 3-^i^j:^ 

<DW}mc^^ii^m^mf^>rj:{.^h<oi)mm^tixi.>^. tc 

i^tiNASAT'S^^n. ^HVPLR e s e a r c 
(DS&f^ n > t* ^ - ^ tCXtJ-r h fci^(DXti ^ly^y :^ 

-:^x^i^(D^U(omm(fcm^'^>v^yty T^^^tm 

[0 00 6 ] 




3 

tj:^tm^<Dmmmmf)m^j:':^xmmsti^(D'c. mm 

[0 0 0 7 ]— 75-. ^-^-^i-^V VTU-r-Y ^i. n>t:*^ 

- ^ i^cD X - ^ ;^ ccitg r -fe ;^ T ^ rci6<Dl«ft ^ 
c:^)^dg»=&/rLr^^tiiJl?Ig^tf its? 

[0 008] ^CT':$?fe^cD@WE^±^Eb/ce^*<DS{rB 

. xm^m^mi^t u-cEs^n/c-r >ry^::^tvx 

[0 009 ] 

(DXtJ^m^^LXA:^ ? rifcMit<0W}i'^^^ - >tc J: 

mm-f h^zy'fv^:^ (om^mn^'ii u^ctt^cj^^± 

[0010] 
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4 

<DKtimmt\^x'&m^tixi.^^(ox. &^^DiiJ^v^*^ 
-iy^^t^c^mmm\mn<Dm{'^^my^r^cti)^x 

m^^i±^cticj:-oX^m^:^7'y ^7.(omK>zh^^ 

[ 0 0 1 1 ] ^/c. ^^§i5oc-r >-r 
*^T^ <!:<!:€> ^c, ^ v ^ :^m7rs^^mm%<on 

20 -So 

[0012] 

[ 0 0 1 3 ] ^ 1 \f:^mm^cj^^\mmmmmcx^^ 
(om}^.f)^^i^^l^^c^^bfct(ox$>^. m^n^Qo 
" {/MX<DALi^mmm 9 1 €:^«-r 6 tth^c^ m^^c 

XJj^m:<0—mtl,X<D7'-^^\:i-':f9 2R. 92 L 
30 ^&^^?)rl^^o CCD7^-:$?^n-:::/'9 2 9 2L7:)^6 
U^ti^nft-^i^g 3 R. 9 3 L7!>^5iatSLxT*Jt:). Cti 
6fi^<S9 3R. 9 3 LtivSgtSP 9 4 tcg^ 3 txiTC^ 
^„ CCD?S^gP9 4rtir^-^d7'D-:/9 

SP9 6-^A;/;?~r^/cfi?)<DA;t;tf^r^-^^Si^CJ5HM=3 

r^^ta^n'St^^^g 0cr)«)f1^i:^7:7*-b:;l/^fi^CDtt^i 
^3;?:7t:S*i4S^F^f^^c:? - y ^ LXmutii^ii:^ 
m-^^m^m9bR. 9 5L€r/M.rill^J:^tc^c^T 
40 l^^o ^/c^^i?|»^9 6ti. '<>-r';'^XCCj;J3)l'^ 

^s?n:rc7=-5^-<^-x 1 0 1 (.cmmstixi.^^. 02 

tC7j^?n^J:^tc. AiWl^gg iTiSf'-^^n-'T' 
9 2R. 9 2LOS&#^5^t^^rartT-{Sffl»S8R. 8L 

il^rap^ tcB5^ L Hi ? nr c i ^^mo):^ y'-^ 4 . 
5. e^mi&'?J:^rj:Aj:imB(Dm^^mmLXi.> 

J:'?rj:3X7C^m?^mtmLm^ttXi.^^. C<D3X7Z 
50 2 RXtfy'-\zji^mi^4 s^mA.X:h^. £^r-^ya 




(4) 

5 

[0 0 14] ^j<cc. ±^(D^m^(Dmm(fcmLa^ti?c 
[0 0 1 5 ] ii2tc4oUT, n2{mmm^s:^ri^3 lo 

3c. 3d. 3ei, SRtt:^ :7'-lz;l/?i^:^<D;?7-r^*-fe;U5i^ 
tfe4a. 4b. 4c. 4d. 4e. 4f. 4g<h. ttR 
?^CD:^:7*-b;UB!3i<|^5 a. 5b. 5c. 5d. 6a, 6 
b. 6c. 6d. 6e. 6fi. mB<Dtfy'-\z)]ymi^l 

a. 7 b tf)m^$ tiXi.^^^ m:fjm'Cm^Htct}y''\2: 20 
;H!ft^3a. 3 b.. 3 c, 3d. 3 e vhi^Jlz-^'CD 

i xtittH^i^^^j: i'OfSAtf $ficD^5^ ^ > ^ XCD^ 

IB^c^5i?nrii-So ^FiB(0:t^y''^)imm4 a . 4 

b. 4c. 4d. 4e. 4f, 4gcr>^^, |hID53^^U 
^;KD:^7:7*-t2;VB5^^4 a, 4 b. 4 c. 4 g^^mi^ — 
^CDtt^Cc. -€'0;>:0^5aU'^;l^O^:7*-te;U6fttS4 d. 

^4 f 7;>5:^:7*-fe;Hft^4 d. 4 e CQlltc^ti^n:^^^ 
nri^^o *iR?f^cO;^7y-fe;US)i^5 a. 5b. 5c. 5 30 
d. 6a. 6b. 6g. 6d. 6e. 6 f tC4b'C>r 

:^:/-fe>H.Bft#l7 a. 7 b iTOtf #R<DillR:^ 

±n^&tjy''^)\.mi^(D^'b. -<>x->^xoa^ 

^^^■r-S:^:?'-fe>'Hft^3 a. 3 b -6 6. 6fti-Y> 

;UBft<gi7a. 7 bteMltT:^?:7'-fe^V5^^£?^j:€»o 
'[0016] CCX\ ^m^:^'fv^7.t\t'f''^^- 40 
XI 0 I ^W:^m.mt i>ic^<Dm\ i^l^r'v^T.) ^ 

1 0 i^^cmm$hfcmnfp^mmstifcmmcj:'^x 
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n e> <Z)^ai?? S I ^il »3 CC If ^ C i ;?)5fi^-C 4> ^ „ 

[00 17];XCC. COEI2^#MOr;^7:7*-b;l/Kf^ 
3, 4. 5. d'"^Cj;:^^m-(:yy'y '^^<DmtRW)mc 

•oK^xi^mt^o S2cc4Da^-c. ^^8R\imm^(D{s. 

^9 2Rf)^hoxtimmcj:^AL{^\^m^rs^^^m 
s;^J:i^)f'fy^' 5? - >^ i ^ c ti}^x^ i>mK<Dmimx^ 

^„ C^i, C<Z)iijDi'Cti{g?@iS8<D:^&^8 R«;^7:7'-fe;u 

-So c<D:^r7'-fe;l'B;^tS4 gtc*f-r'Siftf'f>'^*^?->tc<:fco 
Xtfy'-\zjV^i^4 sX9r.$infcm^mm^W(Dfcit(Dm 

8R±wxtf:/'{-jvmm^mA.xh. i^x'm<dty^{^ 

y^viy:^i)^%^) ^c^'^xmmmi(D\m^^mm(^c 
ccL/co. wmmci^Lx^^^xm^^^m^^i^ir c 

tti^X^^. 

[0018] m^{tmm(0:S^SRXtfy''\2)l^ 
i^4 g^^^S^/dH#CC, r'-^?^n--7'9 ZR;^?:^^*^^^ 
9 0 <Dm^(D:G^(fC S.mn ^&^^J:'?ifC-r^Cti)^X 
rrj:t)i5^ mi 9tc^rJ:^ic. f^-a^yn-:/ 

9 2RrttcEiSts«i 0 57&^vgja^n. mm^9ocom 

mo^^^^hr-^^u-:/9 ZRi^cXtliti^Xtim 
mc^K^Km^mmi Ob^H'f&'r^J:^(rcrj:'^xi^^^ 
[0 0 1 9 ] /ci^^^. 7=-^^a-y9 2t'^(b(OXtf 
mmc^^mWU9 4:^mm(D:G^8RXi7y''t)V^i^ 

4s^mA.fctmmLtcm^. t-^^u-'^qzoee 

0 b^MmLX^f^(D:5^(tCEEm'M.f)^B^^ 

n. =Ni9^#9o&3: mts^ mn^j^K^mmt^ch-oct:^^ 

r^So EiS«S«l 0 bOM^t^mtLXit. 

> r 'V X otS$RMtD:;^/Nc jZ^OXi^y'-^Jio) 

Lti. :^7:/-b;t'5ftfi^4 c^AMUfg-C5¥^?R«^^ir 
^K.?l?:^LTC^€»o C<DSbf'Ptc<t-:>-C;^:7''fe;H5^^4 
c?:iliffi±;J>^6HlJK5'r?>C<!:3&irt.2>„ CCXUMWm 

^c^^m\t-rmii^^mLfc^K nmommtmonx't) 
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[0 02 0] */c. ±MOD^^-f ^r-^^^y^tj^^-y- 
^cifc-c^^o c<Dm^um^{t. +-9-~KcDa^ 

OCir. 'e<D2{@CD=^^-'7- F<bPac^>$>>5tf$8^f 
[0 0 2 1 ] ccr, 7'-^^u--:/Q2Tmmr:^^ 10 

^cDSJiff V ^• 5? - ><D—m^c o I ^ ria 3 --S 7 =£:#M L X 

[0 0 2 2 ] aTi^c^o^comi'f^^^ - ><Dmm<D~m 

^^T„ ia3&i r^^j sif^^irasB^tcn^Lr^fcjs:). IS 20 
SSfi 8 R (om^c iov'^ 4 ^^^jAtfibf^^ i -2, ^ 
C CD i ^ / :7* -fe Jl/ Bft« 4 CDfigMS > f 3. - ^ 
rlEffl$n-C*5^, CCD;^7:7'-l2;l/Bft^4 0ffi^ (A) <»: 

A^L^gcD5fefficc^«$n/c-fe>-t^cDJgg^I (B) <b^ifg 

CD^^SSfC^#$n/c-fe>l?-(D]^S (C) (A) 
- (B) - (C) ^DlI@^«^/ct^mJ:^3:^:7•^2;^5)^^ 
4^fl-:>/cTOI^I^.ttS'r^J:^{c^^oTC^'B. CCDi# 
*:^«?!l-CtS. »C^6;^:^-fe>rUBft®4cr)^^-<>f='> 

j^ftBftt^ ^ lits^si® *r ^ c i ct o T mm.-^ ^cthx 

^cfc^fC^^Cori.i'S^ S6 (a) . (b) riiD^ct 

V. imm^ (A) - (B) ttjy''tjmmt^^=fmL 

/c, IE6 (b) CC^•r^^^CM^'CH^/cffifflrtCD;^;:7• 
mm(0—m^^^LX^K>. :B^8RX^6tfy''^Jimm 

4^m^. -SE^8Lxm<Dijy-{2)mmb^mA.fcixm so 
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(^^{.^tmwiotjy'^jmi^) ^-ot^ (SO) . s 

[0 0 2 3] m^\t:G^8RXtfy'^}\,^^A^m^. 
-^^B\^xtiy'-\z)\^^W^b^mtscLi^c^K^ ^ iiy'-kjv 
4 f)m^^'r y'^jvmt^ 5 ^^^^ 

^^\.^\X^tdmMl'ijy'-^^>\^^mi ^i)^ TANDJ 

^A^fcmni-tf y'-fe ^bl*® 7 a 5C>rt L> 8 R 'Cffi^ 

:0 -^'-fe ;UB*^ 4 J: JD^ 5 ^IB^XSS* $ -y- C tc J: 
0. i*«:^-7'-fe;l.4:focl:i:>*5^^a^-r^g-^CD-r >r^-;' 

|JS<'Ci;&^-C^^o u^. ^l±.(DmV^^^^'-lymx\tv' 

imx^^Kt}^m.x^n\t. ^(Dmm\t^<j:>^'?tj:i,<D 
xi>^^^ct\tmhti-^xh^. itfc. tLm%&m.tiyX 

[0 0 2 4 ];XtC. tjy''^Ji^mi^(D^m^>r''y ^y^(fC 

^^mmi^:^^^^tixi.^^m^(onm^^j:^myymc'o<.^ 

mix<DmmmmMT^^sbxi6K^. c(ommmw3bT(rc 
'<Q':>x^^m~r^^^ictfy'izjimm4f)mLa^tix<.^ 
^„ c<Dtfy'-^jmm4iimm-[>f'y!7xtLx^m 
laT*^^-c:foo. tfy-i^jmmAibmmuxi^^mm 

B^r^nmnT(D 1 9 9 o^6^c?^{4^tc^n^i. ^ct);^? 

00^. 1 9 9 0^6.g<D7=-<^cr)^7&sjflai$n'So 5 

®ii (T, -T, ) ^mmti>cti)^x^^. cntc<fc 

1989^6 1 990^1 ZM^XOi'-'^^mtii 
t^C6i)^X^h. 

[0 0 2 5 ] tc^x. c(Dmmi;)to:>^mmimiTx{t 
U(Dmj^t^m<DmRt^j^rrsm%(^c$>:B<DX\ * 

COPrOliT^i^^, ^CT, 01 0 (a) tC^U/ci-^^C 
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m4^mit'^^cti>x^^. ^tc. mio (b) oc^ 
'rj:'?^mrmm^T^i^i^'^^mct-oxhj;:<. ^ 
e>tc^io (c) tc^-rjc^tcff^r^iMgiftT^x^v-^^ 10 

[0 02 6} e: Oct ^ CC:*:#^Hgti. 3 ^j^TcSft^^^Cca 
mi^tiXi.^^mm<0i7y'-{z)mi^(0^-f)^f^Smrj:m^^^ 

m.mAmo:>^xm}^miRx^^j:'?^cLfc(Dx. m&r" 
-^-<-:::^it^tixi^^m^rj:^^^(Dmm^m^cmm 

x A itSc^tc l^tt^^rj:lK 20 

i^:^y'2.:^mcct'^xMiimtj:-^myom^mm'r^. m 

^^^UtiC^^mm^tLXCDU-^jV 1 (O;^:/-^;^^®! 
11a. lib. 11 c^^^-r^o ^5^«^J^^?n 
/c;?7:7-42;^ift^l I <D^:^-^h^^<D^^fcl>mnx^^ 

13 a, 13 b. I 3 ci)m9fk^tl^^ l^^JVltmm 

iy'^JV3<Dijy'-\^JVmi$-l 5 a. 15 b. 1 

^mm-^. ctitx<DmmKmt\sim^mm^^m^m 

U-^;l/4(D:trr/-b;l/K^ 1 6 a, 16 b. 16c 

^fe7:>^a^$n. cnh^m''XS^<D^xmiRLXi.^< c 
t^cjz-^x^fi^cD&^Li^mmcmmx^^^ c<Dmm^ 

i^'^X^h. 

[002 8] vi}L^cm^idmrnmt,^\^^)\^(D^ii^ 
^xh^. -K5^mxhh\y^>\^\\x^^.(ommtf^hoy 

xmn^cm^^h^SbmiS^^^ti^. U-<;U2tiTcD^:7*-t2 
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1 ^^^tfti^-- 3 - p K ^:/-^B$t^->^3tt-»^gr 

3 S^-^tSt-iSt!?- 3 - p 7-*B#f^-*tt 

y'5^\^^\^xm^\tm \ \ <OV^)\^\<OH. afe^c^JU 
^;U2 0<;^^^^L-cfcMC^. 

[0 02 9] ^X^C. 01 2RC>'01 3^#,^bTl^^^ 

tD^f'p:^a{coLi-ciftBjr^c m i 2so'0 1 stcifec^ 

=K^5^jIl^^STE P 1 -STEP6-CgUTl>^© 

STEPl : 3;X7c^tfe^Pdacct^3t>:>^J:^;cB^uai$n 
/cA:»S'C*^ u-<>ru 1 (r>iiy'^yv^m.(0^iy^h^m\^ 

(HI 2 <a) #M) . 

STEP 2 : U^;U2CD;^:7*'t2;U^^CDcti;&^6B^/b^i£:> 

<^^Ji';r 7-^^I!j^i±^ (0 12 (b) #Bg) , 
STEPS : U-^jUS©;^?^*-^^!/?^^^^^!:^^.^©^^^!^:^ 

w^^^^<tt)y'^z)\.'m^^m^\^xu^%v.xm 
^i?xyr 7-^^^1115 (012 (c) o 

STEP 4 : U-<;U4cr):^:7*-feJl'^^CDcp;&^e>@^30ii^^ 

w^^^^<tijy'^)\^mi^^msi\^xu^%\.xm 
ffi^?xyr 7-v^i&$#^ (013 (a) #BS) , 

STEP 5 : U--^^;U5CD;^7r''-fe;l.^^cr)4J:^^6@:»;&^ik:^ 

mtm^^^^r tf y''\t)\^m^^mn o 8 l xm 

«^?xyT7-v=^i8}$ii*€> (0 1 3 (b) #M) » 
STEP 6 -r^X^C^ myi\^^ctfy''e)\y^mm^'yX^^ 

y T 7 tf^h^6^t^tfy'^)\^'&:i^^:&^s Lt??f 
^^tiu (013 (c) . <s??xy r 7i^c^-o/c 
iURfgO :^ y'^z ;l.B*tfe ^ff /c^c «^ ? n/c^*^ in L /c 
?#raj^SWT±<DS^<DJirSr'2)B#pa (B#R8) (D{4g^C 
f#or<^ (014 (a) #M) o U^. 013 (c) 
ccfci^r. {S^?xyT7:^^>6^^<D:^r^*-fe;U^tfe^5¥# 

[0 0 3 0 ] ccx^^(omm^^£^^j:m^^t. mm i 
0 0 0 ^(Diirn. ^ciitR Lfctfy'-^ j\^mm^n r < ti 

J:t^ ([510 (a) mm) o ^tc. HI1500'-1500 

^(Dmm<ommf)^£^m^j:m^u. ^e^sl-chuboo 

:&^8 Rra® 1 5 0 0^^mA.xmm^nkit{t^ 
(1^0 (b) #ff9) » ^^^^B$.«S;&^:i^*nt^. 

x^^x t ^ /cM^s^ mm^mm(omtiw^^xmnk $ i± 



n 

mtjf rj: d'cDStif^ ^if ;i J: I ^ 

CO 0 3 1] a^uM^omm^^m-r^mv^^ 

f^tc J; -9 -ciiE J: ^ /j: B$ rell^ ^lAtc r B#r^HT tc 

[0 0 3 2 ] y:CC, 0 1 5 --m 1 6tC[5jC U-<JUtC*-5> 
:^rffiCCOl^T|^B^'r^„ H 1 5 (a) I^IS (a) 
■fe;l^B*#i 5 0=5:55^0 mu, T-Ctc "M^" tfV'^)^'^^. 

?!^® 5 2 ^3l^r'«#x y r 5 1 icAti/ct^.^^^UT 

C^^o ;XCCCC0tfc^;&^6lll 1 3 (c) CDSTEP6if^ 

0[);^:7*-fe;l.ifttfe5 2CD30CD:^-7'-feJUBfttf.^^^^ 
•tf^o CC-C, lill^ (b) fC^b/cJ^^tC "B:*:" O:^ 
:7*-fe;l.B*^5 3 <!: (Diy'y'^t)\y^mb 2^^^ 

8R-CJi^. -e0 2o(7):^:7*-l2;l/Bft^5 2. 5 3 
^■t±^„ Cc7DItjmi2o(D:^:/-tr;l.5)i®5 2. 5 30^ 
(ANDS#) C0 2oO;^7:7*-fejl.^t^5 

2. 5 3Cc#tiiott$S3&^^:XcD;^-r vr^'-c^s^rir^o 3 
6CcSft4$-tf/c2o<o:^:/-te;l/Bjfe^5 2. 5 3^:&^8 

O^ffltfC<^:'CaE^rtC^i^/c;^:7*4^>H/Bft®C)i&Sf0 (O^ 

Rmn) ^m-ctii^x^h. T^ct>^ai 5 (b) cc 

|ft»L5 2. 5 3^Sfcl!$-lf^Ebf^^:^7:7-'fe;l.Bjji«5 2. 
5 3C0fSilfn<t 5 6{C:^-7*-ir;UWtR5 O^J!gt?t[)f'f 
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[0 0 3 3 ] ;xtc. 0 1 6 ^c^r>xmm}^mm<o^m 

J^Urfig#xVTtcAti'£>, CO[)ffi|^xr;r:0^6S^8 

m{'^x\^n(D^mm=i x. ^ 4> © r -5 » 

[ 0 0 3 4 ] ^ 1 7 i^i, :$SB^a)fte<^^S6^tC J: ^^5^ 

> ^s^st!)^ a, tijT c i J: x^mnm ^ ^ ^ 

^DT-^TCDfi^tCtB^T^SP^tCEir =J > 7 2 :^^saiZ^ 

cor-Yn>7 2CJ:^7-7*-fe;i/B*t^ii5i^^tt 

fRcD >r > -r 5^ X i U r <DSt6 ^ ^/cT C £ 5!)^-C ^ €) c 

[ 0 0 3 5 ] ^ 1 8 . ^mn<om<Dmmm^cj^ ^i^m 

tfy'^^jvmmcmm^tixi.^rjii^^^ty^ 
Y^^mtc^c^Jjrh^&i^^nLXi.^^, coAt^msts 

o{t. mrmcm^^^tifc^>8 imm^Lx^K^. ^ 

i^^^m^BQR (8 L) X^>S 1 ^}@i6^J:^k:fj: 

[0 0 3 6 ] c<D^'?icmm±{,c^^^:Bi.^mm^m 
^^m(om^tLxm':fcti>0jmx^^. coym^. 

^mm^^ci^^^x^^o 

50 -K^a^U. mjiB^Offiftgt (JicDtbIt') 5:«^aiT-2>g 
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[0 03 8] J^rfc. lai ^Cfcl^T. ^m^9 0(Offi^tC 

i^M^omi 1 ocDli^If^>'^•^^->*AimIS§!9 

nr^^y hvoK 1 1 2Ccj:0t^tBLr cn^A:^tS 

cDlfcf^>'^' ^ - > L r J: 
[0 0 3 9] $ ^^^9 0CD^^/c5iSlOSbf^/^* 

[0 04 0] ^tc. laUCfca^r, «^^#9O;05^aL 
/c>^^^-rf-i/;U«(Dji(*?l^g9 ltCJ:ort^^^9 
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